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(6) #^2 00 2-5 3 6 00 0 

[ 0 0 0 1 ] 

ffilt-t&U^i* v v 7°<D'&M*$&ti LT^4 (Muller, 1938; McClintock, 1941) 

0 |>n*7j k^ommii, Muller^ *?*)Z/vm<D r*«J Cte-|os)fc 

#j (.meros)izMtz2>mfrh&-otzWMX~$>&o BEfcI*>l*IA*K 'J * 9 --if Hi o T 

^^THaff«Jtg«OS:*^-rt#x.t>*L^:Ofatson > 1972; Olovnikov, 1973) Q 01o 
vnikovC1973) (i > mifc&R ^tCfn^T DNA^MJl^fe § N ^jjsfc&g \± % $ 

ft S <vmm t^mtt <^nxm^m^M K $> Z> £ t $ CGreider^BI 
ackburn, 1987; Morin, 1989) 0 

[0 0 0 2] 

III Hi, -rn^ Tftfc£JR^*frrt*KJt«|-*-*.r t &$L-T*:7 r )i'%mT *>?>T* 

)WmbtiX, M^a^7A«t4, £<7>&CM1) { ± % ««#^K#S:* 
LT*5»K K h^*jR*l^«HJSa^o^-rHayflickCl965)tij: Jj^a&TIBiE? ttfc 
o in vitro $ fiin vivor«it^f-r^» , ^itMi^&M 

MHo^T^^fiE^HTv^CHarleymra^gi, 1995) c m^Hm^K %m h 
?y X7 * - * -~> s yKX-oXKO-C^-f y y y *l£|p££Eia-*-* ro^ r 

liMiL»t> * 7^ (crisis) td^ff tlS^-flfe^(M2)n ^ -e^L. J3^-£> 

< T<DmmmK&^xm&fo.tf$L*f7ff&t*z>M^^ *.m<onwmw& 



C7) M200 2-536000 

^TDNA^Ii^> JHfl&W^WRIillfc**-*- U *«F»HflHBtagSrlWRf -fen* 
[ 0 0 0 3] 

xn^c 7-^wu«Dmw.im.<Dm\\ t it, 5'^3'^f6j-r^$*i-c^& 

s£, N 1588) 0 

[0 0 0 4] 
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C8) M2 002-5 36000 

IMS 3 ft 9 ^ > ^* <*> 5 1 sfcjfi K tt , a* W DNAaK 'J ^ 7~^Ti±Mt^ i i 

997) c DNA££^£f^ frflfr^* 0 >K *m^RNA^7^-7-^DNA<7)^« 
H#3BfL*^o^:*3r*LtfM^aS<**lir-C> »JJ&— Hfcft**: «9 50-10 

Qtg^^-^fEHTr-D^ TSSi&i^fei* ifc^^SftT^&CHarley^ 1990; 
Counter £ > 1992; Vazirif^ 1994) c 

[ 0 0 0 6] 

f- 9 — if 

Ma^Ift^^Cfa^ «rffl^Tv^CGreidernj:s^, 1996) 

0 f n^7--b*li, RNAt * >A^S(?)Mi^fn> TDNA<?>-£^K'#g £ Sft 
Z> 'J jK^^ >-/^^M"C^)^> CGreider^c/Blackburn, 1987; Mon'n, 1989) 0 

»MC^A)fc LT^rffl=&8^^30^^<7)-b^^ > h$r#tf 0 fn^-m 02 

T3- K$ft&@v>K^?>^AftE^^J££l&£-£&o Ca)-efi, ifefeft: 

(7) 3 '*s^\ RNAo«FaiiJ«^)3*5fcs(s#ia-csfyijLr^*o »m«^#t% k 

jgljc^^n^ T^^ia^T#Sa^^^( Har " le yS.0 J Vi11enponteau, 1995J; 
[ 0 0 0 7] 



(9) ^2 00 2-5 36 00 0 

•r n * y - -if ffilttt , 1985^ nGreider^ c/Blackburnn J: 0 1\ m^&WAW)^ 
t^Sf F5H^t (Tetrahymena) -c4D*Tfe-fk^fl«|##36 s W tKHfc, 
Sfirft**!!^ h fife r n r£T*>fl*j&*<3K1tt LTi/^ii^f), Greider^Bia 
ckburn(1985)(i v f "*T<0J*«£W K*«t * r n * T^^5Ct& s *^> ttT*f fc 

t K«fc 19. iO±3R36**ft»tfe*i«:CMorin, 1989) C ^ h9t ^^^ n 
5 --tf<^RNA^^^n^-> ^iCjroT, C^DfilDNA* 0 '; ^ 9-J£<Dftm* 
■jj =.X A (7) < o^ooHlffi^^ Jb^^^o/cCGreicler^ ^Blackburn, 1989) 0 7=- 

T^&CYut,, 1990) o 
[0 0 0 8] 

i^yy^v-t^S (Greider^c/Blackburn, 1987) 0 ^ ^ fc ^ ^ 

^pfi 1 L T V» 4 CSzostakt Blackburn, 1982; Plutat^ 1984) 0 a. - ^ £ gB^J K 

nafDt^Sr^r-rSdt^l^LTV^CLee^^Blackburn, 1993; Morin, 1991; 
Harrington^ o?Greider, 1991; Collins&f/Greinder, 1993)#^ itUi. ^ < 
cr)DNA^3 J; f/RNA|±^ $ > ^ ^ M^UM^m^^^mM^^-t ^ t t 

[0 0 0 9] 



(10) ^2 00 2-5 36 000 

ft £*LT^& (Counter*^ 1995; Broccoli*^ 1995; Hiyama, K. t,, 19 
95; Wengi^ 1996; Hohausf,, 1997) G ^fw«i:J:o-C, m%mnrf± <9 

5MBJlii*««trajBJKKT-n^ #i3t»,£5>I)L 
^rtii, ffi ^ <^t4^MJ&(CD38- , CD38- )^ j£ £ d fc , * J: (/ , - 
<D-mmt. X <9^L^miEffll&CCD34VCD71VCD380-e±#L, SILoo* 
& CD34- ij&t Ji 0 s f *4?-*- & i i: t> jHc £ o CEngel hardt > 1997) 0 
[0010] 

m'&& «t 0»IP*T r n * 9 - •ej&te*3&3l LTv>&>:t^$tLtv^ CKim 
p,, 1994; Wright^ , 1996) 0 ftfflfl&CTaylort,, 1996 

; Harle-Bachorf,, 1996; Yasumotop )> 1996; Ramierezt, , 1997) % m^kUM^ 
Hiyamai^ 1996a), RBgtt<*>*1*<^lTrtl*0Cyoe,, 1997; Brien^ 1997)^ j 
O f Jfjfl4'(7)f*I^:«BJ3&CHisaop > , 1997)^12^ Jl"C^4*K, — «&9£, 

--tffSttfi, W«eil&^'fk«r^#-r*t«I*0$tL&CHoltt > , 1996b; Sharmae, 
% 1995; Bestilny^ 1996; Xut, N 1996; Asaij^ 1998) 0 :<7)>y^ % 

fcOtolt*,, 1996a) 0 -o^lSli, »^«kJH»=% i^fl^lfolfflR-r-r n 9 - 
-tf^ifptlj-r^ (Wright t,, 1996) 0 ^flh, t#iife<7)^^*ft$t -6 fr«BI&fi 

CDMmtrvJ 9--lfJ«;5fr«:&o"Cv*;& 0 o*>j|£i&tt, 7- n ^ - -e 

£lO»«JfcSO&L-C\ lfflll&3ft«JfJ8LTV»*MJimtt* , 3B*t, »lh^l * * Jtp 

«r*ieo*«Bfl&ffl«^% t'tlll < * £ a* ? i < lawe £ * (Wright 



(11) M2 0 0 2- 53600 0 

it (Counter^ % 1995; Hiyama K. 1995)tf, »-OJigttHJ: oTl^l" £ 

*»K Ji«IL"Cv^^*i|W|&*«j: •) SS^^;k^ n^t 9 --ifmtSSrISm-rs Wri- 
ght t,, 1996) c 

[0011] 

mn&<o m-c n * fD^gtfn^?- -emtio m # k mm $ 

tLTV^i t Wfrfro fcOfengt,, 1997b) 0 fPtffftWot^i, ttNUfe 
^Sig-ccf Dpi T^tB ; eT ? ^t^JtL-C<^^ t, Kt^Bfflflatii, mm<o 

m,t-(±> m^^m^mmKit^x, fn^-^w, -r^^r^mint 

fflRL**«?>»*KJttJiiLfcOlfeng^, 1997b) 0 i)MftB#|jg&£ J: Z7&ft3etttyllJ)& 
■C»i, in vltr&TOfStfcffcicj: oT> i% V^J^r n * 5 - -tfrfrft^lf «3 
0 iti^o^fi, x n 9 - -if ri s , fn^TM^-et, E^BlfflJi&is «fc 

LTV>* £ t ^tLTi/^o 
[0 0 12] 

7--ifRNA^^(hTR){i, iE^^^ffll&^ffiwrtg^ !^;H&3LL-CV>& i t 
^^H*oTV»*CFengt,, 1995) 0 L L £ * s £ ^ T^^^kfe «fc Cfn vitro 

IftL-C^i CWeng f, , 1997b) 0 hTR^H^ £ r n * y - -if # W T t± & & 

fr-Cti&V>o fit, flcjh Cresting).; >/s°^T^fcb BTt^^^^h^ t *> 

-&<7>1g#&p< *-XA^4^)^^f <t&(^)-e$>?> -5 CWengf^ 1997b) 



(12) 1#3t2 002-536000 

o 

[0013] 

ryanj^ 1997) Q ^JuJ, ^*MtK£ ft -6 f n ^ T^^m^'&KM L , 

TCM (± , hTRT\ hEST2^ hTCSl £ (iTP2 £ R&fE£ JtTV^fc t h-f-n^ 7 — >tf 
j^^^^^ human telomerase reverse transcriptase)^^ itiSIWlje^ ftT^ a 
;=.— y^-$tL7tCNakainura^ % 1997; Meyersonp,^ 1997; Kilian^ 1997) G hTER 

, 1997; U1aner^ % 1998) Q 
[0014] 

hTERT^Hm it . <fc EWfc,« * »t * ffiftP ^)fn^7- -fc*#CJii t IE <£> 

ura£, N 1997; Meyerson£, N 1997; Kiliani^ 1997; Ko1quist£, % 1998; Kanaya 

4B?-C*4it^UV>4 0 hTERT^^t^fi^ ^-7 5/»A«, £ 
^mmmTttzim&LfzZtfrbmhfrKK^fcWeinrich^^ 1997) 0 51: 

tt-ffcjcfc oThTERT^^g^-t » ftT^&CWeinrichf,, 1997; Bo 

dnarf^ 1998; Vaziri £ Benchimol, 1998) 0 jftjg, gMffiif JJti* £ o i #£. 
^*LT^4iE**^nj»9--4f|»ttja»^>«Fje^r4ry r + fc. hTERT mRNA^ 



(13) &m 2002-536000 

Kt*ix.fcfo> ^--tfV'^fcWW&fcviJ: 9 £ O-olquistj^ 1998) 0 
[0015] 

^-T[B]^?tLT(/^Cp80i : p95)CConinst J> 1995) 0 f tt> «l$LIM&<a**n 
^■C^-STRL^I^jg^^CHarringtont,, 1997; Nakayamaf^ 1997)^ ^-<7)RNA 

fcita^fc^fcfcofcCChonge^ 1995) G fgcftoT, Z.<T)^ > gTRFl 
* 5 fo> T^Op|0^R3#LTV^i t^l&'g-^ttTtCvan Steense~l£ tfde Lang 
e> 1997) c 

[0016] 

t n ^ 9 - 4f t± , n h *8IJtl&$ ffl is «t U*£1£M -c Ji B ft i <e> 

, -e^Bfe^Ji^-C^V^ ta^l&SftT^&CKIm^ 1994; Edingtonj^ 19 
95) 0 #<<7)«3!e^JH*5^T, ^ffll&^MI^^^LT, ^f^ilffit^ 
^IB^T4P53^pRl^sojg««iftiJH^S:^m j l4'fk (0 1) tl.;H:J:ot, M 

ey, 1991, 1995) G hi«^i:I?»*L-6tJ:, rn^T*#*Hffi 

[0 0 17] 



(14) #12 00 2-53600 0 

Ti/^(f TR^M.i^^y"^i h n — ;ute1omeric repeat amplification protoc 

oDocimt,, i994) 0 mm*, xn^t ? tmnzti** n 

* HXfc * 759® £ dp ^ 85%) -e r- n ^ 9 - -era LTV^CtWo 
£ (Shay t Bacchetti , 1997) 0 

[0 0 18] 

o^i ?-4?f&14l"*A/£^j|l|-c** £ {iWx.^^CAvi1iont,, 1996)tv^^^ 

t t^-Kt-r^o 

[0019] 

CltLt liMIWi:, hTERTfi^cM v-4f^'|4t+i^^#^i,CNakamurat ) , 
1997; Meyersonf^ 1997; Kiliani^ 1997; Kolquistf> % 1998; Kanayai^ 1998 

-k^fWtP $ *U ^ vitro-e^^^^-fkalfS-CT^WINl £ ft* CMeyerson^, , 1997) 
o CL ft *b l±. «flfe«>^#5ftfc«»JiffwajS"T?li, hTERT mRNA||^^ 

ti-7- n * 9 - 4f*&1*a«#£-C* * £ t ^LTi/> £ 0 
[ 0 0 2 0 ] 



(15) ft&Z 0 0 2 - 5 3 6 0 0 0 

i t LT& lj (Bacchetti £ Counter, 1995; Shay £ Wright, 1996; Sha 
Bacchetti , 1997; Le^ 1998; Yoshidai^ 1998) N >?)>t|i v ^n^^- 

{±. ^^B^MB^^li-rHotLTittin-r^ CCountert,^ 1995; Hiyama E.£> % 1 
995a, 1996a)^\ (i] c 9 A -f^mc&cm K & &mm<vm T~i> V) mm-f & o 112 

£^ LTV^ (Bacchetti^ ^Counter, 1995; Leber^ zf Bacchetti , 1996; Shay 
^Wright, 1996; Shay t Bacchetti , 1997) 0 rn^ 7--ir<Stt(7)^(:J: ot 

-trffi'ft^&v^tfi, -r n * 7 - -k*&|&51 (silent) lEHTM, ££JiIE1£&x 

^ttl^Ji^^Wfcffifftli, *tflR*«fe*fe*» < fx "9 *UR63 ft* 

[ 0 0 2 1 ] 

BIIKI«***4CHiyaina E. t, % 1995a, 1996a) Q MSBfC SUSi 1 *. 

JS«o<ftai3& f a«SH^e>*t«:o W^JBB^^isv^T. x 

fflMIHI«&^T£ia*IJ§&3WcfcoTv**(K1m, 1997) 0 5US<*>ffijSfofc:fci:v> < 

oj^^>^iftjt#tt, f 7-^i$'&i/^)\'tftM%ffimm&Z7ii-fz. two-** 

oti/^ CHiyama E. £, % 1996b; Kim, 1997) c p]^, !*gc£>8596-f -jr n ^ v - -tr 
^tt^ji^tU |^ttj!E^J<7)^^f±lD^PtO ^(O^^o^c CHiyama E.t,, 1995 



(16) ^2 00 2-53600 0 

b; Taharaj^ 1996) 0 Chadeneau t, (1995) « , ^n^^--tf«{i. *SJ§§i»:lg 

[ 0 0 2 2 ] 

iotfo^ ^--fe^tt^S^^tLTt^tCBurgert,, 1997), £ j; ^hTR^g! 
Ki3ft&xn^9~ 4f mi4^E# ZUfzZt CBi soffi „ 1998)^ c,fr\zltv 

JBJ&Me^iJJti^fikv-^-fcftfJ^iCShania^, 1995; Bestilnyt,, 199 
6; Xuf,, 1996) c 

[ 0 0 2 3] 

m-r&c: t* s t*i:So ^<t) Li 19 <D*t>zf)is&$m-r*ii£. mm^%u, anna** 



(17) ^2 002-536000 

[ 0 0 2 4 ] 

MIS » * »t * «5fflJj&, Jo J: CTjfil** i f±#fS + WWil^ttHt 4 
3Pfl«-C**CPfe1keyf,, 1996) c H#g£l$fcH -> X T A fi % 

*JWJfe»ctt#ft-f jE**fflll&fcli#«EL*v>j£4fr, 
[ 0 0 2 5] 

a^iUffl^tL-cv^^trii, SS18fci8TT«i*iHlife*«ttbi-i &<7)-e&&o 

L**L** f e>, £*itt, #**«ejiafciE«r*fflJI&«>Jt 

tf, mRNAoJtli, *jfflfla-r»il0000 3 fcf-, JE^mm^it^Ojj a M - K & ) 0 



CIS) ^2 002-5 36000 

[ 0 0 2 6] 

(Hardingham^ 1993 x 1995; Eaton^, 1997; Naume^,; 1997; Lycke£>, 19 
[ 0 0 2 7] 

»± > <or$m& * ^r^- * ci t £ i w t -r * >*> -e* * * 

[ 0 0 2 8] 
[ 0 0 2 9] 

^Mt^^iiaot, Ktt*6fa> 7--tf£53*S§-f &-&*)@*@<0«/B 
[ 0 0 3 0] 

[ 0 0 3 1 ] 

- -emtefo&m * v h £*t#rr & <> 



(19) #12 002-5 3600 0 

[ 0 0 3 2 ] 
[ 0 0 3 3] 

[ 0 0 3 4] 

■f n j ^ - -If £ «0 ^-T & ^ iz m ft & (± , TRAP T 7-t^g(fn^ 
TUM.T v -tr-f 7°n }> 3- ;u)tP?iftL^^-e^>^CKimt,, 1994) 0 §|ftc7?*fflj]& 

, 1994) 0 |*l^*^^Att^#(7)a:^ Wright^ N 1995) ( r j: 0 T , T -tM 8: 
-t -Y M CSPA) t m&te^ & M & & $ *l CSavoysky t, > 19 

RAP-SPA^j^Hcfi, ^-ffV>iqfflfl£L^&<T&, XH^ ^--tf^ft^B^^H 

[0 0 3 5] 



(20) #^2 00 2-5 36 00 0 

[ 0 0 3 6] 

■r n * 9 - -if »3S5«-^# W^tt^te 

TRAP T y -t^ fe«rff 4 o ifr> aflfeSr^tt-r* A<?5««if -Xc J: 4**j<^^ 
•e^f)feL^WtHfco aA^ioT^MlLfclfflllfe*, TRAPeze^- 7 KOncor 
Inc. *LTV»fc*f»ffl/^ 7 7-f*»U «^f-^^iiLT^ 

^t>HTL$ ?C^Jfefl|2, 3, 4, 7 ) 0 *3PJ3^£>f4, MfloS 

#K , mm-T^Un^-r g& t%KMXlt$2> CBroccoli t> , 1995; Norrback 
1996) 0 TRAPs:^SRl^^tt4V^#Sr|^^-ra^, #*lilffi4ifc, TRAP^ 

> #T^-fe>f Hogs, 0.1^ g~1.0^ g Sr^trK^*ffl^"Cfi : 4*>*L-6** % £*l 
14, 2.5^ g-25^ g -CHW*$>t4ifc7&**l'&$*LT^*^t>-C**CBroccoli 
1995) Q |*iS#I^tt*ii:KJ:oT, fME«t^tait2.iH s 
•CIS (Wright^ % 1995) 0 &f£<atmgr:&4<t&£t*tt<?> d ^ < otf>J4, ^B&fc 
14, TRAPT^^^co^m: Ij^^-C^^it^^^lc^o^CSugino^, 1 

J: *)&m<r>Wft*P7-v 9 'J -^>/t4it^"e|l.o £*Ui 

8l14»rh<K»*#, -r 9--tflBMft«lllfe3&«S*ft't'©»*B5'*:'ftSUTv»* t 



(21) ^2 00 2-5 36 00 0 

[ 0 0 3 7] 

■T tf - X (Dynabeads)DNA DIRECT^ JS^l) 3 , 4 ) t , ;fi* £ft?H<7)«^M 

9 - -tf £ #81 L ^mco feT - X M ft K DNA* s #flE-*- Srt^tM^o^, 

? '& & jfcfll 4 ) c 
[0 0 3 8] 

«t o -C^ffC § & i: T V> & 0 TRAPeze^ y ^ <0#J#ffi /* -y 7 r - it , 0. 5% 
CHAPS^ 1 nW ECT/\ 5 rrM ^ ^ # y > j. 9 j - ;k £ J: ^0.1 nM^ y XT ^ v 

[ 0 0 3 9] 



(22) M2 00 2-5 3600 0 

ft ^fzmm^IMM 2 ~ 9 )fc «fc , am fcT-Xfcft* U:rn^- 
[ 0 0 4 0] 

•r n * 7 - J£ffi'\£ib*m%. If- X i&RTr * £ ftLBfc «t «9 , 5r n j» 7 - 4?«0 

-tfi£t£ * E#f * - t Z £ (Broccol i p, , 1995) 0 j^flj % rn^5--lf#ftE 

**6D 3CB6t- PCR^ J&^ff^-T * C t h £ o & , Pg'|£THAP T , y ^ 

>f JiMtC^JRi-S^S^aCSuginof,, 1997) c ±«(:^t^jji;#:^M 

■tin a, mmffi<mkiis<D&iz.'TMPTy-tJ &ft**> t %mmx-$>z><, 

[ 0 0 4 1 ] 

^ 5 - -tf fc tf - X £ m L v » ; t y 7 r - 4 (i * OH 0) k |?$& 



(23) ^2 00 2-536000 

[ 0 0 4 2] 

Kavaler^ (1998)^^^15 K o Xffitz<D b |W) DjgJt^ rn^7-i?# 
[ 0 0 4 3] 

Z><DX, Z.*>t><r>-%iiK Mft (functional)^ ^v.-cjiJ: *) m*?fr%$!kmb 
[0 0 4 4] 

iffltLtli, H5e. fr8£, JHf»*fcffLffl3*LTi/»**, ^O^Se*'* 

y , 7 ^ A- ? - , BS> ^ftt'^'J, v>f * n * >f * - * p >J ? yGnicrotitr 
e strip), cf.^-f^ -fU-h, tfje/K t tz\±'^ ~/^<DMMb LTig 

ffl ? ft-2> O 

[0 0 4 5] 



(24) M2 00 2-53600 0 

[ 0 0 4 6] 
[0 0 4 7] 

ffltt * * I" t ^ 9 f "J * 4 o US-A-4336173fc |E*<0 J: o Tftjt 3 *l 
[0 0 4 8] 

*^ffiT^ffl-rs<?>^igL^^«S^C^'J v-fcT-Xfi, Dyno particles AS 

^(Lill estrone y ;v ^ ^ — )^ Seradyrtj:j:(Indianapo1is > Qiagertjif ( j? 

■i Amersham PharmaciaftC&ip^fc, 4 i £ § 4 o ^ffif 

teffl^&Ofc&LfclB&ti^li* tynaltfcCOslo, SeradyrtftCIndia 
napolis, #g). Scigenft (Sittingboume, jJ^iAtJ^t^-ell. 

O 

[ 0 0 4 9 ] 

o Mtffl^^s r«*u t\t, 3cn<*wmmKmfrtitz t ^fcti*: 
ffl^ss^fttsit^t^o ci^ffiji, am&£**fiu ftttftML. 



C25) M2002-5 36000 

[0 0 5 0] 

tUot, xn^< 7-4fffi##* «fcOMi6<*>* TtfiRNA-^ >^^H«# 

[ 0 0 5 1 ] 

« X. tf, EP-A-106873K £ ^ T Sintef^sfg^ t T ^ 4 «4 ItStfi^W H 

*l&W"ettffli-4H»±, Dynal ASftCy ;i> •> a - cD* * n ^DYNABEADSt LT 
[0 0 5 2] 

*»WTttffltiAi:aM:Sjlfc3-f'f ^fi^-tit, *g#f^4336173 
^ ^4,459,37^ i3j:0 5 ^4,654,267^-n| e ^ ? tL 7 t:lf-X^fSS^ iotl 

^Tkttf ^{i^Tktt^-f^^, ^"<o«iBfl:? *Lfc$iB*^r 

[ 0 0 5 3] 

-^^^-To ^oT, ^-^ttSrSigltU Wx-tfJK^aiJt^, JJri£«>*fc*iS* 
[ 0 0 5 4] 



(26) ^312 0 0 2-5 3 6 00 0 

4 > *y 7 T ~ 43 i CJ<tittt » ftffif i i 4 * tt ffl -T & i fc J& J M £ -C * & 

o 

[ 0 0 5 5] 

[ 0 0 5 6] 

f n p< 9 - 4f fiHt t Jg|&*^^»f 

-etc, JhF-T^XV)? 4 y°<r>Y. UlUSfc&tti-r em 7 - -t*^t4^7, * 
<J-->^3*iTi3iK 895^fi(7) ft £ W^fc 9 *» 759 » Cap ^ 85%)^±f5g| 
I*ftSLtv»*i t7&«^ofc(ShaytBacchett1, 1997) G i<^ife*»i, 
fift t^S'l^Jgftt *EJ5iJi"4*Mf!lfflT§ & i t £^ Lt^4 (Sannerfe1d£> 
, 1996; Hiyama^ 1996b: Suginof^ 1996: Kyoi^ 1997; Murakami^ 1997; 
Yoshidai^ 1998) c 

[0 0 5 7] 

Jy\z\z?-\Z£V) fem&rf&. C£ i t £ (Califanof, N 1996: Mi/Mere, „ 1 
996, 1998; Yoshidai^ 1997a, b; Heine^ 1998; Kavaler^ 1998; Simidat> 



(27) #^2002-5 36 000 

, i998) 0 fait% wm#Kft&rzmm&m<o-rn* y-^m^^m-r^ 

Ztlt, POW >KtT ^-^^-TS^, Ja^KS-Cio^CMunert,, 1996, 
1998; Heine?,, 1998) 0 L^Lfc# s £, ±SBM«tt, at*5M»fc* PJllft».£& 
®$c&-t& £ 1 19 , ^^*l/!?*^*L3£)iR$*t"C^*Cyoshida^, 1997a, b; 
Kavaleri^ 1998)# N ^«<^«Hfl&#n *f 4 V* 9 ^ fflO^^i J^fFT^S o 
[ 0 0 5 8 ] 

t£> Murakami fc, (1998) |- J; (9 , £ fe*Lfc*jttlfe 

^CLymphoprep)^ m$l<VWMK^^ tz^&<D1- 4 3 :/ W :/^coprep(Nyccmed 
PharaaAS)^iwT*tt^iLto L*L4*«^ ftilftJ&S 

[ 0 0 5 9] 

ftfrm&mzTx h Ltzm%i-?i*, mmm^cs^szm^M^Lmo log) izmm 

3*lS£fctf*jF3*ifc<Borgnest,, 1996; Naunei^ 1997) 0 i^fnj; ft If , 
i^^Wr^Sfflll&afift©^**, llr^L^^^^^oX^SCMurakamit,, 199 
8; Yosidat,, 1997b; KavalerA,, 1998)j: \) fclgfriT^S tfC4 KJB.&3E:fr$: 
Ifi^So V >^f(Ofn> v~-e^^#i5 Jr^PCRlt^gfi. i/>-f*L 



(28) #^2 00 2-5 3600 0 

£ § S o Murakami f, (1998) fj „ ^ D p< 7 - -tr ffift £ # ^ X<fr$>&0 MJB ^> 
[ 0 0 6 0] 

TV»4, #^3*ifc-o«>fffl|-cti\ BJft<^>jB«fclfe3lE-c»i«Bftfi«j^«S^L#&JB 

^^^H^o^CMuller^^ 1996) Q JglJ*) * ? ij - - > ^ffl <t> 3 > t? 

iiSt^)PitT*r n ^ 7 - -tffett^mtB $ CSueharat, , 1998) 0 * tt 2 

£^#KLTBNmi4£M5e-r*U*. aft J: fc-^-SlfciMJrSrfTfc ? iH'fl 
[0 0 6 1 ] 

# < o**»f-caft*<>at*t 4oT^a*aEttia«*a^tt3iE-e* >> 
^ox, fn^ 7-t?77^ m<DMiimm^mmmmmmit. sum, #n> m 

©|^»f-C2t»* -9 o #lV>£*fc#f\ I^^7, fe-fctfUHE* 05*M&»#f&. WMffi 



(29) mm. 2002-536000 

[ 0 0 6 2] 

**dt*«5si?)*LT^a 0 *m0>mms&* & Mm* tfcit&mm* not/hi* 

■T*t^^W«Sriai.Tv»«,CPelkeyt ) , 1996) c fittiija^taitS^^v 
— ■ft — k Lt> -rn^ 7 - -tri£'l4£ffl t PAS fi, TRAP T y ^^^ 

-f > If * - J: o T Ut^Utt*^ (Sugino^ , 1996, 1997; 

Cunningham*, , 1998; Yang£> N 1998) c imMfeifi1*MX^fk}s.-t Z> t > Etfyt 

(DZbibK ^^tt^^^^-r^HcO-ot^oTV^CCunningham^, 1998) Q $ 

2%7>##|'|*fe^# <b *l rt: CYang ^ , 1998) Q Murakami (1998)^ y?Yang f, (1998) f J % 
^ttl?SMI44 , ^)6ifiL^O^^^i*?'iai/^Co SA$OjlAi:J: >9 & ratio ife* 

[0 0 6 3] 

/h<E»*«Hfe*«*a 3 ft* CH 1 l) 0 fo^ 9-4?Mtttt, ±i:t*-X|^i:|, 
[ 0 0 6 4 ] 

ffi«jRJ^*^n h3-^Mfl£oT«J|14*JWI/lfe«r«l6LCBosnesfe, 1997), 

TRAPT-^-fe^^^^T^tb^^f^o^CKim^, 1994) 



(30) #12 002-5 36000 

[ 0 0 6 5] 

[ 0 0 6 6 ] 
[0 0 6 7] 

[ 0 0 6 8 ] 
[0 0 6 9] 

n ^ 9 - -ifffi<£#T?&-&3 (integrated) fife^^tbSlt, mffo*Ki&& 
[ 0 0 7 0] 



(31) ^2 00 2-5 3600 0 

[ 0 0 7 1 ] 

T-y-b^-^i|iJ^L7tC|l|3) 0 
[0 0 7 2] 

±^S*c7>sw480fcg^^^PBS-e2[H]^jttT^fb, ^-ciOfrM, eooxgr^ 
81 £ £ o T HI JK L o 
[ 0 0 7 3 ] 

[ 0 0 7 4] 

10xTRAPys-y^ r ^ 5^1 

50(dm-p^^-^ 1^ 1 

Taq,H «J p{ 9 - -if 2 j. ^ y y 

^S'Si&Sr. TSy^^ v-^T-n^t 7-4fK«t oT#fi 30^30 
[0 0 7 5] 
3Qf3>M, «>t;-c3Q^W*30|iiiBUjigt*:o 



C32) 



m2 002-536000 



[ 0 0 7 6] 
[ 0 0 7 7] 



1 X CHAPSjg^ffi/^ ';7 7 — ■ 
0.5% CHAPS 
1C% ^- ij -t n - ;w 
lQtMh i;*MpH7.5 
IjtW MgCl 2 
1/rM ECTA 

5rrW p-* )V%~f\-x.9; 
O.lnW ^>Xj^y> 

lOxTRAP^/*? 7r- 
20OrM I- >j *t£MPH8.3 



20mM 
1.5n*/l 

63nW KC1 
0.05% Tween20 

InM 



.3 



MgCI 2 



ECTA 
50^ M dNTPs 



2 F Ci J 2 P-dCTP£ X Zf 3 2 P-TTP 
0.1^ g TS^ ^ ^ V**f- F 

0.5^M T4^f^32^ y,^J|(USB) 

Ci^ g) 

15nM MgC1 2 2^.^. y }* Taq^° >J ^ ^ — -{f 

630nW KC1 
0.5% Tween20 
10rM ECTA 

0.1% vjdff r;b^^ >(bsa) 

50 X dMTPig^-^ = dATP % dTTP^ dCTP^ dCTP^^^2.5 irW 

LKfritct i^tBIS^Mi, & J;^40~50f@(7)< <bv^sw480^|g,-e*-i,i t 

o^iooiag^^^^itfi\ fflfla^^Jt-r^otLTT-n^ y-^m±<D^y k 

OS^^-To TRAPeze^y j. <7)M^#C^ > rr *@){±, ^Lh<D^m<D 
[ 0 0 7 8] 



(33) ^2 00 2-5 36000 

[ 0 0 7 9] 

-280£ffl V >£ o ic7)^-e{i, ^-f^^-x^^MCM-^^fflv^co itt 
<r> tf - X £ K *D X. T ri* £> , 20 M 1 o^Jc ^CHAPS^ffi ,s* v 7 7 - ^ j^gg L £ 

l<7>*^OHAPS^ffi^ 777 — CS LTto 
[0 0 8 0] 

[0 0 8 1 ] 

- h L/co 

[ 0 0 8 2 ] 

, 60t:-?3<^H£30@aftJj£L*:o 
[ 0 0 8 3] 

[0 0 8 4] 



(34) 002-536000 

e-X«rflJv>fc 0 TRAP Ty -b^ooHirtc, MSr^-XCDynal MPC-E)?)^t-o 
ttT^ffli--2>i H:J: oTS*B*S>fcf-X£fl!Ufci, $ffMfe*#r Lv**- a- XK 

[ 0 0 8 5 ] 

#S&W # £ tt . TRAPeze-^/B M7 7r- T~«£ * -r n * ? - 4f 

^^o7t(^*{4^LTv^v0 0 -to* ?--t?£ffi&lf-X±fc*tt&-r.&^ & 
^^-^S'iitiitKioT, xn^ 5-Hfi&te*nx*£i::d*-cg, trap 

[ 0 0 8 6 ] 

m&ffli'-yj -r\£~ xdna direct^ i^ttn^- -e^teoJji&t 

X&m^tza £ i **<*>XW :Mf-XDNA DIRECTCy 
[ 0 0 8 7] 



C35) #^2 00 2-536 000 

m K m ^ & DNA DIRECT t: _ X«> *® * ti 2000- 3000^ £ f J 300- 450^ gey ffl 
[0 0 8 8] 

-^u&fa*&m-r&%,K'mmx-£2>fr : gfr*m'<z>z w s is<it*oto 2,00 

[ 0 0 8 9] 

B|6|i, kr-X^-200^ 9^^400^ go fgan^,^ £ §^ TRAP T y -t^ t - fctf* P 

<xmm<D^y if -r t*<om& t -etefe— st l -c </> * a* £^ u -c ^ *> „ 1(X V g 

[ 0 0 9 0] 

##e-XK*&-^L£C:£ ^LT^So i&v>fi, 200 / ,gj^_t(7)e-X^fflv^ 



(36) M2 002-536 00 0 

[ 0 0 9 1 ] 
[ 0 0 9 2] 

ft^ihLTMiWClSMSt^n^, -f&to^, fcf-X^\ xnp<7- 
[ 0 0 9 3 ] 

[0 0 9 4] 

tf-X®^$rp-C^:i: d%Cg|7X tb|&*tfl-fc LTlOC^^ ^100,000^0$^ 
[ 0 0 9 5] 



(37) M2 0 0 2-5 3600 0 

[ 0 0 9 6] 

*m&fo<vm% ¥-XKtt-f& $mmmm& 

^t*-Xt:J:-3TflT^S(7)^i:v^ * -X A £I£BJ-r&.& fcift* Ltz^O) 

7>8t LT> SDS-PAGE t * tl IZ Wt < SS^fe t ffl ^ "C TO-fk L o 
[ 0 0 9 7] 

i^e-xc^ti,^ >;*?%&ffiffi-r2>&,K, &r<7>xn \- a-)\,^mv^ 

f z 0 PBSn L £ 300^ gco ^ ^ ^ - X tZ,±gLMR& £ , SW480«c7) jc 

[0 0 9 8] 

rSL^lf-XtlfflJl&<7)^#Sri:*L^^^-a.-X^^LT^<b, fcfr 
[ 0 0 9 9 ] 



(38) M2 00 2-536 00 0 

[0100] 

o 

[0101] 

•7 hv'^T-A(PhastSystem)(x^i-T f >', -7 r ^">7^*f ? 
*fc) «U Sr«D5E 1 — *K L> ^ K £f¥Mfr t" & & O SDS-PAGE-> ^fAt^l, 

0 y;n:n- Ki" affirm 2 ^ Red,^ y y 7 - Z&mttiyo&f* 1fciHx.fc 0 ? 

>^^U*^i4-r*At, i^iS^^-g-tff-^-r^ioo , C(7)^T^5^M^ 
^Kfi, #jKy^r^ Ktra-f n:niit, ^a-rwt, 

[0102] 

r;V±<^>^ >'*?M&t$&1t-1-2>%,l/Z7 y J* ^iW/jW^-^ y }.(PhastGe1 
Silver Kit^Cx y ^ - r> , 7r^Wy7^^f ^ABp^^v^Co ffiifefe 

§; & (Heukenshovenjs J; jyfDemick, 1988) 0 
[0 10 3] 



(39) ^2 00 2-5 36 00 0 

[0 10 4] 

^o'Jt^^tfi-eg^^o^o fn> 9--fc-<7>*>/^Kj&5KhTERT) { J, 127 
kDa£ SH 1 -** & ott^ (Nakamurat^ 1997; Meyerson£, N 1997) c @8[J 
riOt-f Xc7)^ >/n'^ LTi/>&<7>-C\ ico^^:^J:'9. hTERT^tT-XH 

[0 10 5] 

-C^^^^B^^^d LTv^ 0 -r 7 --If lit 1" a h n-;i/C^ifc 
[0 10 6] 

[0 10 7] 

**fe^iJ8:^/h^#mifflJ3a^^ ^ & T n j* 7 - -tf ffi'l£<7>mm 
& T £ ^: ^ & i t * L K , fl to*BIJ& ^istt^xn^^ - -tf Sr ffl Sef * & K 
0!lx.*f> ±&j|BI|&H*a^ifer h--/kM-r*BerEP4<^ j; ^ ^»f]Bv-*- 



(40) 0 0 2- 5 3 6 0 0 0 

■CiSo M^l±, MUtf, CDZn^-t^^-e^^t^a^t'-X^fflV^TTi; > 
^£l^*-r&^> ^*t'^fi#^S.l?-rStL(7)^,^«&(±, ft ^depletion) 

& £ tfrX-^ & (Neuraurer, A. t> x 1998) c 
[0 10 8] 

Clii^-C^aCHardinghamf,^ 1993, 1995; Borgnesj^ 1996, Naumet^ 1997) 0 

*$kw%hit. mi o%o@k$t*mi^3mm(3 log) Ktx~mmi,tz 0 

[0 10 9] 

-^R&i&fc^jjeSftfc^ofco l^l. lo.ooo^jjaj 7tfiioo,.ooo^aia^fflv>tt 

y# ^Wright, 1996) 0 ^^{i, Mf***^99.^IE^fl&£|&*-r& i 
[0110] 

Bt^l^*O^»&CSW480)^PBS-e2[i]^^ LT ^f 3% 600g-c^ 

0«£5 m^^J 1 ^i)^.(^J;^2000^^| O ^ eJfll ^)^^^^T^ii^/i o 
[0 111] 



(41) <®$k2 0 0 2 - 5 3 6 0 0 0 

TiS-^Lfco a^CDynal MPC-Q) £ ffi ^ t\ Jtffi L PBS-e3|U&#. 

if -X£JM>fc 0 e-XSr*^Lfe40^1^cmPS^^ffl/f 
[0 112] 

o 

[0 113] 

[0114] 

[0115] 
[0 116] 

-XfcgMft«fcr-Xfc£#fflLfc 0 Lfc t i*, w^l^-t^t^ 



C42) ^2 00 2 -5 36000 

[0 117] 

# I* > JH*1 ""I ^ tz »9 ^«K>tS , i tz fi jE liTlffl JfelOOj^ £ f z \) fa 

k (nested) rt-pcr^ m^-^tz^m^mim^m^ ^u^mmm^m 

■C* 5 ft A: &JK t ffi & (Borgnes t, > 1996) 0 t v * 4 £ *) 

[0 118] 
[0119] 

600^(7) ij WN'Jf^AoT^CBlascop,, 1995; Hiyama K. 1995; Chi 



(43) 0 0 2 - 5 3 6 0 0 0 

[0 12 01 

[0 12 1] 
[0 12 2] 

* Jft^J 10:fK'httttflM£f»ttffl <7)^ ^n^9--JfT^-t>fffifc CK19 T „ -t 

iia©ttai:S^i/>ti»>4o z<r>tit&n. «fflja* c tfet i> i 1 1: <t o t 

[0 12 3] 

dingham^ 1993, 1995; Eatonjx^ 1997; Naunet, % 1997; Lycke^, 1997) 0 t 



(44) ^2 002 -5 36 000 

[0124] 
[0125] 

-Hftfeffiffi»igfc#$*Lfc 0 iOj^C J: ^ % ^--er^-fe^f ^:lfl$'•*-*lir 
fl6te<02b*H ; ?■*^JUfc< c tw, -mffimK&2> 0 

[0126] 

KM* <7>;e# ^^Sms^ RT-pcr^ ^ »f teffl -T * e: fc Wis*** 

^RT-PCR^-eig m $ *L, x.«IR14««IJia7&«ff ft L T v> & < T <fe »14<^iB*** 
[0 12 7] 

[0 12 8] 



(45) ^2 00 2-5 36 00 0 



[ft 2] 









RT-PCR 


























mm®. 



[0129] 

fn^7-fe'ffiMSli, ^^tcoMflfrO/tfrightp,, 1996; Harle-Bachor 
1996; Ramierez^ 1997: Kyoii,, 1997; Burger^ 1997), iijf[Uffl)]£(Brocc 
oliA,, 1995; Hyuama, K. £> , 1995), £ £ ^MMfl&CKim^ , 1994: Shay^ Bacc 
ketti, 1997)£o*£ t>ti £ oW&ttfcHSLK* - > £ 

[0130] 

mtft&o mftLt:ffi<DtemK£io, K/vfzmmmm.frh%m<vvnM)*ikt&zti 

$>i> 2:#x_ fbti&o -rn^7--tffi> ^S*C{±^ L^I3 LTv^S <7)"€\ # 

^^l^lc^^^g^v^iM^^m^tT^ ^.^^^^CGuggan^, 1998) 0 

Ltz^vB l * Drt$ & mn t itm l & t ^ % , ^ fim ^ n £ tz (r - 

[0131] 



(46) <&m 2002-536000 

[0132] 

4SfJP*jfflfl&Sr^ffif * t £«5£*H4**l*i 0l2ti, CK-19£ v - * - <t Lt 

, TRAP T y-b^ tiSfn^ ?--£lMH£fc , ^^^'b^ mRNA #SI^#ffl&«- 

^itv^o TRAP T:y ^^ m^T#H^Sr^§, aura 19 r-n^v 

[0 13 3] 

ifliftiKUfi?"?, RNAgK^^ ^ n - - > ^ $ tit ^ & (Feng £ , 1995) 

L&^CAvilon^ 1996; B1asco£> % 1996) c ^ n ^ 7 - -ff m%k<D & V**fflJi&K & V* 
trn>7- -if RNA^*#^-r Sitli, RNA^^li^J -e*> & £ fc , 4 A ti^f&'ft 

WlX%Z> tl±^z_t>tlX^%^ 0 9--tfRNAf±, thWJ7f-Mt 

o 

[0134] 



(47) <&m2 0 0 2-53600 0 

[0135] 

[0136] 
[0137] 

[0138] 

JilTOT^^ v-^fflV>?t-r ^ — -if RNAgg; ^hTR<75 RT-PCR 
5 ' -TCT AACCCTAACTGAGAAOGGCGTAG-3 ' 
5 ' ^GTTTCCrCTAGMTCAACOCTGGAAG-3 ' 

[0 13 9] 

[13] 



(48) 



^2002-536000 



t b7-n*7— i?RNA: 

10 20 30 40 50 60 70 

I I I I I I--- I 

GGGaUGCGGAGGGUGGGCCUGGGAGGGGDGGOGGCCAUUUUUUG UCUAACCCIIAAr.UGAGAAGGGCGUAG 7 0 

GCGCCGUGCUTJUUGCUCCCCGCGCGCUGUUUUUCUCGCUGACOUUCAGCGGGCGGAAAAGCCUCGGCCUG 140 

CCGCCUUCCACCGUUCAUUCHAGAGCAAACAAAAAAUGUCAGCUGCUGGCCCGUUCGCCUCCCGGGGACC 210 

UGCGGCGGGUCGCCUGCCCAGCCCCCGAACCCCGCCUGGAGCCGCGGUCGGCCCGGGGCUUCUCCGGAGG 280 

CACCCACUGCCACCGCGAAGAGUUGGGCUCUGUCAGCCGCGGGUCUCUCGGGGGCGAGGGCGAGGUUCAC 350 

CGUOUCAGGCCGCAGGAAGAGGAACGGAGCGAGUCCCGCCGCGGCGCGAUUCCCUGAGCUGUGGGACGUG 420 

CACCCAGGACUCGGCUCACACAUGCAGUUCGCUUUCCUGUOGGUGGGGGGAACGCCGAUCGUGCGCAUCC 490 

KfcfflHi PCR-yv i"7- 
[0 14 0] 

T^aCYoshidaf,, 1997a) c L*L**«f>, tO*tt**ti:*l8ft*lf«4S 
#^$tLT^«,C0'Nein, 1995) c ft, a)fi^yj^i$^fj 

, *itJ^f£i#-$^£>> £ *l J: 5HI«*BJl&£*tlE-r & £ t j&*t § 

* 9 So i5$:ffl^-C, fn>7-fe*I^*«iU 

t> o ifl*4to R * -r n * tr - -em fcvm k m% -c z *> n t x-$> & 0 

[0141] 



(49) #^2 00 2-5 3 6 00 0 

[0 14 2] 

~?)\'t&MW^*&tt}k&<D& i &mmmifc, ph 7.4^50 

m*t»-7- h 'J ^(1 g/>j y MiO, jsJ^BSACLO g/l)^^j 4 N- 
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